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[57] ABSTRACT 
A sanitary napkin is disclosed which has an absorbent 
and a fluid-penncablc cover positioned over at least one 
surface of the absorbent. The cover is formed from a 
nonwoven web having a network of essentially unbro- 
ken thermoplastic fibers. The web has a plurality of 
apertures formed therethrough which are located in a 
predetermined area which represenU less than about 
80% of the surface area of the cover. Each of the aper- 
tures is surrounded by a consolidated ring formed of 
thermally set thermoplastic fibers which in turn is sur- 
rounded by a raised area which contacts the body of the 
user. The apertures formed in the web occupy about 
20% to 55% of the predetermined area and permit body 
fluid to quickly pass through to the absorbent. 

14 Claims, 8 Drawing Sheets 
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top layer of sanitary napkins. For consumer acceptance, 
«iAKITARY NAPKIN HAVING A COVER FORMED a cloth-like texture and feel arc preferred. In addition. 

^^^^^^^^OWES WEB the top layer should appear clean dry and stam-free 

VaUJM A rsKjrsyrxj ^^^^ ^^^^ ^^^^ ^^^^ ^^^^^ ^^^^j^ ^^^^^^ 

Tlus application is a continuation-in-part of U.S. Sen 5 aesthetically pleasing even ^^^^ "S*^^^^^^^ 

No 07/^1 844 filed Jun. U, 1987 which in turn is a which most econonucaUy and effectively achieve the 

^ntinu^^^^^^^^^ No.'06/774^52, filed Sep. 9, objective of an acceptable cloth-like texture are how- 

1985 now abandoned. ever, generally undesirable when ev;duated on their 

1985 now abandonee ability to remain clean, dry and stain-free during use. 

FIELD OF THE INVENTION with nonwovcn webs, menses tends to get hung up or 

This mvcntion relates to a sanitary napkin having a remain on the top layer whUe never reaching the lower 

cover made from a nonwoven web, and more particu- absorbent layer since the fibers often act to block the 

larly to a web having a predetermined area which is path to the absorbent layer. Thus, the samtary napkin 

apcrturcd so as to create openings which occupy about becomes uncomfortable, wet, sticky and generally non- 

20% to 55% of the predetermined area. 15 aesthetical. 

BACKGROUND OF THE INVENTION SUMMARY OF THE INVENTION 
Feminine pads, also referred to as sanitary napkins, Briefly, this invention relates to a sanitary napkin 
such as those described in U.S. Pat Nos. 4,397,644 and ^j,ich has an absorbent and a fluid-permeable cover 
4,079,739, are well known. Sanitary napkins of the prior 20 positioned over at least one surface of the absorbent, 
art arc normally of multilayered construction including: ^^^^ formed from a nonwoven web having a 
a fluid-absorbent core interposed within a fluid- network of essentially unbroken thermoplastic fibers, 
impermeable baffle and a fluid-permeable cover. The ^^j, jjas a plurality of apertures formed there- 
cover being designed to transmit menstrual fluid or the through which are located in a predetermined area 
like across its boundary to the absorbent core. As those 25 ^j^^^^ represents less than about 80% of the total sur- 
skilled in the art will readily appreciate, the interrela- cover. Each of the apertures is sur- 
tionship of components is substantially more intricate; bounded by a consolidated ring formed of thermally set 
however, for purposes of basic understanding, the fore- thermoplastic fibers which in turn is surrounded by a 
going suffices. Withm those very general parameters. ^^^^ ^^^^i contacts the body of the user. The 
one may also profitably compare the contoured sanitary 30 ^ures formed in the web occupy about 20% to 55% 
napkin disclosed in U.S. Pat No. 4,184.498. ^j^^ predetermined area and permit body fluid to 

Conventional samtary napkins typically comprise an -^jgyy pass through to the absorbent, 

absorbing layer made of a hydrophilic absorbent mate- general object of this invention is to provide a 

rial such as absorbent paper, absorbent cotton, pulver- sanitary napkin having a cover formed from a nonwo- 

ized pulp or the Uke, so that when having absorbed 35 ^ ^^^^ specific object of this invention is to 

therein a large quantity of body fluid, the naplan be- ^ sanitary napkin with a cover formed from a 

comes sticky on its surface. In addition, when the ab- -^0^^^ containing a predetermined area which 

sorbing layer is subjected to pressure, the body fluid f^;^;" 

once absorbed therein is likely to ooze or flow out m a ^ji^ther object of this invention is to provide a sani- 

reverse direction toward the body of the wearer and 40 j^^^i^ cover made from a nonwoven web 

can cause a sticky surface. Thus, the uppermost layer of ^^^^^ ^ predetermined area of the web is apertured 

the sanitary napkin becomes very uncomfortable to use apertures occupy about 20% to 55% of the 

and unsanitary. This problem is particulariy apparent I^gdetennined area 

when body fluid is discharged in large quantities withm P ^ ^ invention is to provide a 

a relatively short period of time m the imtial stage of 45 • ^ ^ ^^^^ ^^^^ ^ ^^^^^ ^^^^ a 

menstruation. Sometimes the absorbing laV^ unaWe ^^ich contains at least two layers, 

to fully absorb the discharge ^^^^^ still further, an object of this invention is to provide 

body fluid to remain on the surface of the absorbmg ^ * improved cover, 

layer and allowing sideways leakage when the layer IS ^"^^^^^^^ 

subjected to varymg body pressures. ^ ^ ^ , hecome aooarent to those skiUed in the art in view 

Even at times of light flow, however, body fluids do ^/^^J^^^S d^^^^^ and the accompanying 

notnecessarilyreadUypassthroughthcfluid-permeable ^"^"^ *^ 

cover into the fluid-absorbent core of the sanitary nap- arawmgs. 

kin. It has been recognized that menses is a complex BRIEF DESCRIPTION OF THE DRAWINGS 

fluid with uterine blood being only one <f f F«"^^ °f FIG 1 is a cross-sectional view through the length of 

itscomposition-Mensesdsocontaimcellin^^^ the rot^ irforati^^ apparatus of the present inven- 

a mucus-like fraction. The composiUon of menses has a we rotary pcnorauiig hp f 

significant effect on the transport jj^f ^ from Uon^ ^ is a partial cross-sectional view through the 

surface of the cover of the samtary napkm. riu. *H5 a ciu»-»^u^»« & 

nrrtduct eflicacv both objectively and subjecti^^ of the apparatus shown in FIG. 1. 
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shown to be pcrforaling an area of nonwoven w ^j^^c means. Alternatively, the bonding may be 

•■"S vtw from *e bottom of the nonwoven accomplished by mechani«»l "««iP«l»tic« of the fibe« 

FIG 12 afterToto has been removed. 5 without heat, as in needhng. Ultrasonic bonding k par- 

""mr u?;.cr^^tioSSv"wToughtheholeroU ticularly preferred. This nonwoven web k typicdly 

JSc^c^/S^t'SS-SSmuUi.roUsSen.showing -P^^J; ^1^^ -^Vf^S^^^^ 

livt.rZ:SSofaportionofFIG.14 Sveiy ^ -mprised of loSS polypropylene 

J-Sg tts S>Sg a profUe as ducted in FIG. « 10 Hollow fiber types may id»«Kpresen .llus nonw^^^^^ 

*"nO ^» a«^"^i^^^^ of a portion of FIG. 14 from aboufS to IM 8sm, Tlu, -terial «ng« 

shoSg f^hSving a proffle as depicted in FIG. 10 from about one and one-half to about "B^t d«aier «^ 
iSL nonwoven web u>d entering into the aper- 15 be of high crimp nature thus f " f "'"'J'' 
Les formed in the roU 100. ^ Preferably, it is within the range of about 3 to 8 demer. 

FIG 14C is an enlarged view of a portion of FIG. 14 jhe staple length is also withm the range of about one 
showing pins having a proffle as depicted in FIG. 11 ^ one-half to about three inches. This material may 
oiercina the nonwoven web and entering into the aper- alternatively be laminated to spunbonded web. 
Les formed in the roll 100. 20 particular, suitable fusible fibers for this mvention 

no 15 is a plan view of the top or cover layer of a ^^.^ Vinyon. a vinyl cUoride/vinyl acetate copolymer 
feminine sanitary napkin depicting the pattern of the Celanese Fiber Division and formerly by Avtex 

perforations. , , J"'^ - ^"'^ ^1;!^'^^ P tZ^ 

FIG 16 is a plan view of the top or cover layer of p^^,^ crystalKne polyester fibers sold by Eastman 
another feminine sanitary napkin depicting the pattern 25 chemical Products, Inc.. a Subsidiary of Eastman 
of the perforations. , Kodak Co., Kingsport, Tcnn.; or Oiisso ES a bicompo- 

FIG. 17 is a partial cross-sectional view of a samtary ^^^^ polypropylene/ polyethylene fiber sold by Chwso 
napkin showing an absorbent enclosed by a Huid-perme- Osaia, Japan which, due to its differential meltmg 

able cover and a fluid-impermeable baffle. „i„t f^, ggdi component of the fiber, could be used m 

DETAILED DESCRIFTION OF THE the only thermoplastic fiber as weU as in blends with 

PREFERRED EMBODIMENTS ''^"cSer which would simply punch holes through 

Any type of nonwoven web compnsing fusible poly- displace fiber is easily achieved. However, the non- 

mcric fibers or filaments is useful in the practice of the ^^^^^ material typically has a memory and thus a 
present invention. For instance, a suitable nonwoven 35 tendency to return to its original position and 

web cover material is a uniform spunbonded nonwoven ^^^^^y ^ose the hole which was just formed. It has 
web having one and one-half denier or larger "bcrs or ^^^^ heating the tips of the pin to heat the 

filaments. Such a material is described in U.S. Pat. No. nonwoven web during penetration acts to heat the fus- 
4,340,563, to which reference is made for a fuller de- .^^^ polymeric filamcntt near the area of the pin hole, 
scription of such material. This material is also referred 40 ^^*pQiynjeric filaments are heated to a temperature 
to as linear drawn spunbond (LDS). . ^ ^^^^ ^^le point of melting and cooled to room 

Alternatively, a bonded carded web is uscfol m the ^^^^ ^fter the pin is removed. This produced the 

practice of the present invention. The bonded carded jj^^^iidated area 168 seen in FIGS. 12 and 13. The 
web is generally composed of 100% polypropylene, ^Q^^oiidaied rings 168 preferably have a diameter at 
however, blends contwning rayon, polyester and tne 45 diameter of the apertures formed in the 

hke arc equally suitable. Hollow fibertypes may also be ^^^.^^^ thermoplastic fibers used in the 

present in the bonded carded web. The ^"^ed carded ^^j^^^^^j^ ^re meltoble and, if sufficient heat and 
web is generally in the range of about 10 to about 3U -ressure are appHed to this nonwoven material, select 
grams per square meter (gsm) and j^P^tftrMy withm consolidate or tend to melt and lose the fi- 

the range of about 18 to 24 gsm. The ^|jd«J^arde^^^ 30 ^^^^^^ characteristics of nonwoven materials, 

web fibers range from about Under magnification of 20 X. the material appears glass, 

three denier. The sUple length is withm the range of ^ alass-like in appearance. The consolidated 

about 1.5 to 2 ^<^^^'^]'--^^^^^^ Zlf^T^^TJ^^^^^ which is more hy- 

web may be laminated to a film ^^^J^,^^^^^^ ^,hilic than the non-perforated surface of the web 

Another suitable nonwoven web IS a coform mate- 55 , „ ^ fl^j ^j^to these perforations. Of 

rial as described in U.S. Pat. No. 4,100.324. Cofom is a ^J/^™ „cas wUl actually melt 

blend of meltblown microfibers and ^^^^^'^^^^f' fu^e du^^^^ subject operation, but 

such as pulp Huff. Representative meltblown fibe« in- and "^^^^^8^"^ ^^^j^ ^^ti^ the 

elude polypropylene, polyethylene, polyethylene tere- this is ocsiraoic y 

ial^^Vy^^^^^ "^^L^^^i:" ^ 'Tu rS vant to note that it is not desirable to 

blends. Alternatively, the coform may be lammated to a "is lu ^ ^^^^ ^^^^ ^^^^^^ evaporates the 

spunbonded nonwoven web. ^^^u^ in material previously in the hole or aperture area and thus 
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^ceit...owsap„<.p^^^^^^^ Sn^S r„r4.g £Sf B^fslla'^ ^^^^^^ 

°°Sy°if making the apertures in the nonwoven low construction for the purpose of receiving electrical 

JbSL mJ^^uS by the present invention, the conduits as wiU be hereinafter explained. 

^^^ridB« no are foimed around the periphery of J The upper roll assembly 28 mdudes a pin roll 42 and 

inwoven web Arough the system. The perforating Tlie tenmnal nng 64 is posiuon*^ anally between tne 

l^Z Z ^leS as a sy«em comprising two or sleeve 62 and a second end ruig 72 which is also 

more cylmders mounted in a configuration such that mounted on the arbor 60. 

oneorLrecylindersareassociatedwiththeperipheral ^JJ-^^^^P^^ "^^^'^shS^^^^^ 

•1£\S^:»rlS"ribedasa ~^-^'H?^'"°'ao1l^^^^^ 

wWdh L been machined or engraved for fmished fe- and 80. A cover "^J^^^'ll^^^'^^'^^f^^l ti^t^. 

^roXm design. The hole roll is heated internally outer peripheries of both the end nng TO and the retam* 

^r'Lface i hardened to withstand embossing Jv^^'^^^^^^^ 

Tpta ToU is also machined to a fmished male pattern A second cover ring 80 engage the ^»Wer76 and t^ 

desi^ for perforating the web. This matches the hole out« penphen' f '^'^^^^ 

rouSd is pipped vrith tools; for example, perforating tened thereto by f-^""*" ^ ^ 

rL emboKhiB^ or a comWnation of both. The pin The sleeve 62 contams a cartridge heater 90 wh«* is 

pins, '^^r^^J^r^^^ *^ 55 electrically connected to an external power source (not 

'°l^i^iZnS^f^V^OT.imi.pp^mlOi. Lown) via electrical conduiu 92 «.d 94 which are 

shJwn S r^e n thS Ldud« a horizontal intercomiected to terminals 96 carried by the termmd 

Se 14 a Sof v^L side walls 16 and 18. and a top ring 64. The cartridge heater 90 provides heat to the 

m^bi 20 TxSnS ac^ the upper end of the side sleeve 62. The sleeve 62 also carn« a conventional 

wX%ie^e Sw a^l8 incite vertical slots 22 60 temperature probe 98 for momtonng the temperature of 

"^''n' '':Si'2fi'*rM ^;^1ot;'°aL^^^ *Mo^tf on the outside periphery of the sleeve 62 is 

icSes a SJw roS M a^S S^^p^stl^ S a cylindrical strip 100. The strip 100 is formed of a heat 

«d i «tSdkg Saxially from opposite ends of the conducting material s»:h as brass. ^'^^ or dmmnum 
to;e7,oU30.Theshaft32isreUinedin.bcari„gmed.- 65 The ^^^'"^^^''"^i^.i^'^^lT^M 

«Jsm 36 mounted in the slot 24 of the side wall 18. The mounted *f « » H^!^ If^J^" 

^,fi 32 nroiects comoletdv throunh the slot 24 and is 102 is inserted through both the stnp 100 and the sleeve 

i^ly'^7^^ S fi!>S'ic^ 40. The other 62 to prevent relative circumferentud movement there- 



09/24/2001, EAST Version: 1.02.0008 



5,188,625 

7 

t»*t wMn Axial movement of the strip 100 is prevented spect to the axis of rotation of the pin roll 42. The aper- 

^yZco^^^^^^ bear a'gainst the tares 101 formed in the strip 100 project - corr-^^^^^^ 

arial ends of the strip 100. The strip 100 contains a series ing directions so as to be able to receive the ends of the 

of tiny apertures or sockeU 101 arranged in a pre-set pms 152. >,*at^H 

l[uZ foVreasons to be explained hereinafter. Prefera. 5 It will be appreciated that the pms 152 fre h^tcd 

bW each aperture 101 is round or circular in configura- conduction due to contact between the heated sleeve 

S ^d inSd to receive a corresponding pin 152 112 and the strip 150 and between the stnp 150 and the 

momited on the upper roll i2. inner ends of the pins 152. The correspondmg hole roU 

Referring to FIG. 4, the upper roll 42 contains an 30 is heated in a siimlar manner. In operation, the rolls 
arbor 110 upon which a sleeve 112 is mounted in the 10 30 and 42 arc synchronously rotated whUe a web 162 of 

same manneV as the sleeve 62 is mounted on the lower fabric is fed through the nip defmed by the rolls. As this 

roll 30. The sleeve 112 is formed of a heat conducting occurs, the pins 152 contoct and completely penetrate 

material, such as brass, steel or aluminum, and is axiaUy the fabric, separating the individual fibers to form a 

sandwiched between a terminal ring 114 and a retaining generally cylindrical hole through the fabric. Smce the 
ring 116. The retaining ring 116 is pushed against the 15 pi^s 156 are heated, the fibers which are displace by 

sleeve 112 by tumbucklc type connectors 11« which ^cj, heated pin will be consolidated, conaprcssed or 

extend between the retaining ring 116 and an end ring otherwise densificd and set in that glassine-lilce configu- 

120 which b mounted on the arbor 110. The tertninal j^tion so that the hole cannot re-close. Thus, the fibrous 

ring 114 is positioned axially between the sleeve 112 and autogenously bonded; that is, docs not require 
another end ring 122 mounted on the arbor 110. 20 the use of an adhesive to form structurally stoble aper- 

Extending around opposite ends of the arbor 110 are ^q^^^ portion of the fibers being pushed will enter 

a pair of cover sleeves 124 and 126. The cover sleeve associated opening in the hole roll 30. whereby 

124 is secured to the outer peripheries of both the end ^^^^^ consolidated rings 168 and annular ridge 170 will 

ring 120 and the sleeve 112 by fasteners 128 and 130. ^ formed around each of the holes. Such consolidated 

The cover sleeve 126 is secured to the outer peripheries 25 Mges 170 serve to add depth to the 

of both the end ring 122 and the sleeve 112 by festeners ^^^^ thereby improve the cloth-like texture and feel, 

132 and 134. Since the pins 152 pass completely through the fabric 

The sleeve 112 contains a cartridge heater 140 which ^^^^ thermally set any fibers with which they 

is electrically connected to an external power source ^^^^ contact, it is assured that all of the holes wUl 
(not shown) via electrical conduits 142 and 144. The 30 ^ unblocked. In other words, no fiber strands wUl 

conduits 142 and 144 are interconnected to terminals ^^^^ ^^^^ ^.^^ ^^^^^ ^^^^^ partially ob- 

146 carried by the terminal ring struct, the holes. 

heater 140 provides heat to the sleeve 112. The sleeve Nonwoven web fabric 162 may enter the apparatus 

112 also caries a conventional temperature probe 148 ^^^^ ^.^^^ ^.^^ ^^^^ cylinders, 

for monitoring the temperature of the sleeve 112. 33 foregoing describes a two cylinder configuration 

Mounted on the outside peripheor of the sleeve 112 is ^.^ ^ ^^^^^ patterned main cylinder and a male pat- 

a cylindrical strip 150 formed of a heat conducting ^^^^ ^^^^^^ cylinder. However, other embodiments 

material such as brass, steel or aliraunum. Tlie P«fcrrcd anticipated such as a three cyUnder configuration 

material is aluminum. Tbe sUip 150 is mounted on the the three cylinders may or may not relate in a 

sleeve 112 by a press fi^^and a rol pm "/n^^^^ ^ f^io„. By using a multiple cylinder configura- 

through both the stnp 150 and the sleeve 112 to prevent ^ ^^^^ ^^^^^^ ^^^^ ^ ^ ^^^^^ 

relative circumferential movement therebetween Up ^ pin rolls 42 may be used. That is. the 

portions 154 and 156 of the cover sleeves 124 and 126 P 

overlie the edges of the strip 150 to aid m the retention Pl^^^i^'^^* ^ piGS. 14, 14Ari4B and 14C 

tiicreof. , , jt .1*. m wherein there are three different pin rolls 42. 

The strip 150 cmes a plurality of needles or pms 152 ^'^['^^^'^^ j, .Levant to liote that the tempem- 

which project outwardly beyond f « ture of Ae heated pin roll 42 may be higher than that of 

of the cover sleeves 124 and 126 by a ^stance greal« ^ departing from the spirit of the 
than the depth of the mp «'«';^,«!- p^„t invention. This is because approrimately 10% 

S-rL^iT^el^^r^tSr^^^ ^^^^^^Z^^^^ 

S4TmaT^SgnatedasapinrlllaSdthelower.oll ^'? "^'y*"?^ j! P^'fj^^ 

30 as a hole roll Preferably, the pins 152 are formed of and via conduction dnvc heat to the pm hwd. The 

f^t^^SvV^Ss^ob »i brass or steel. The temperature of the pin roU 42 may geneiaUy be mam- 

iLms^eS^tS SIX sfrip IMby placement tained in the range of about 1 10 degr^s Fj*r«Ae,t to 

K fr"m Oie inside of or from the ou«ide of the fiO about 300 degrees Fahrenheit The hole roU 30. on the 

S« PI>cementofthepinsl52ontheoutsideofthe other hand, may generally fall wiUun the temperat^e 

^ZZ generally require a space for «rtting of the r«.ge of about 90 degrees Fahrenheit to about 350 de- 

nins 152 and the use of a type of compound that, upon grees Fahrenheit. 

H^g Ae^pac? provides m element rf permanence to The speed of the rotary apparatus B generaUy wittan 

Ktting. thereby not allowing the pins 152 to be 65 the range of about 12 feet to 220 feet Per muiute 

removed. TTie strip 150 includes a recess 158 facing the nonwoven fiber. Smce we are dealmg with a rotan^ 

sleeve 112 to receive the imier ends of the pins 152. The process, rf parameters such as heat, angle of approach of 

pins 152 project in radial outward directions with re- the pin. and the hke are controlled, speeds up to approx- 
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imately 5tX) feet per minute could conceivably be metal pin concept is particularly advantageous since the 
achieved. plastic surface provides a smooth, slippery surface to 

It may be considered suitable to thermally treat the the pin, thus allowing it to penetrate the nonwoven 
nonwoven web 162 prior to processing. The web 162 fabric more readily. A preferred coating material would 
may be pre-cooled or post-coolcd» that is, cooled after 5 be a fluoropolymer coating, in particular, polytetrafluo- 
undergoing the perforation operation. roethylene (Teflon ® by DuPont). 

Generally, if the speed of a nonwoven web 162 A metal pin may also be impregnated with plastic 
through the rotary apparatus is increased, the tempera- material. In this case, the metal surface must be porous 
tute must also be increased. These two parameters are enough to allow the actual impregnation of the plastic 
directly related since the web 162 may actually bum if 10 onto the metal. Suitable plastic materials for this im- 
the temperature is too high and the pins 152 and the web prcgnation include, but are not limited to, polypropyl- 
162 maintain contact for too long. Preferably, an electri- cne, polyethylene and the like, 
cal mechanism is used which is able to maintain both Every one of the pins must enter the matching hole 
parameters of temperature and speed in the ideal or best on the hole roll 30 with perfect clearance. There is 
relationship. 15 never any mctal-to-metal, or in the case of plastic 

It is also particularly relevant to note that during the coated pins, plastic-to-plastic contact. The diameter of 
rotary operation, the pins 152 never touch the interior the shaft of the pin is generally in the range of 0.015 inch 
of the corresponding hole on the hole roll 30. The indi- to about 0. 1 25 inch. This is the true diameter of the tool, 
vidual hole diameters in the hole roll 30 arc preferably therefore, this value docs not necessarily represent the 
always approximately 0.010 inch larger than the diame- 20 diameter of the finished hole. The finished hole may be 
ter of the pin shaft. This is area 172 in FIG. 12. At a slightly oblong and slightly larger than the diameter of 
minimum, the hole diameter is selected to be non-bind- the pin shaft when completed. The exact diameter of 
ing respecting the size of the mating pin, typically at the hole is dependent on a variety of factors that must 
least 0.005 inch greater than the diameter of the pin be each independently determined, 
shaft on the pin roll. This spacing is important in the 25 In determining the number of apertures or holes per 
practice of the present invention in order to achieve the area on the nonwoven web 162, it is pertinent to discuss 
proper depth of the entry of the pin through the nonwo- the percent of openness of a predetermined apertured 
vcn web fabric. Otherwise, if the pin head was too long, area. This is a more meaningftil value than the pin popu- 
it might touch the sides of the hole. lation per square inch since pin diameter varies so 

FIGS. 6-11 depict pins of varying sizes and shapes, 30 widely. The goal is to form a texture on the surface 
Each of these pins is suitable for forming the apertures which has opening therein to allow fluid menses to 
in the nonwoven web 162. Each pin may be located on penetrate more readily while at the same time minimiz- 
a flat plate type device placed on some type of rotary ing a return of the fluid to the nonwoven cover. Main- 
cylinder as was previously described. TTie hole in the taining a sanitary napkin which is aesthetically pleasing 
hole roll 30 need not be of the same shape as the pin or 35 is thus a key to the present invention, 
pin head. As long as the proper relative dimensions are The cover is formed from a nonwoven web having a 
maintained to preclude binding or interference, the hole network of essentially unbroken thermoplastic fibers, 
xnay be less defined or more rounded than the pin shape. The web has a plurality of apertures formed therc- 
FIGS. 11. 12 and 14C depict a shouldered pin 166 through which are located in a predetermined area. The 
which is a suitable pin in the practice of the present 40 predetermined area represents less than about 80%, and 
invention. preferably less than about 60%, of the surface area of 

The exact shape and dimensions of the pin head are the cover. The surface area of the cover can be defined 
not critical for present purposes. However, the diameter as the available area of the cover which is designed to 
of the shaft 164 of the pin is important. The shaft 164 of face the body of the wearer. Each of the apertures is 
the pin is most relevant since it determines the diameter 45 surrounded by a consolidated ring formed of thermally 
of the aperture which is formed. Generally, the diame- set thermoplastic fibers. Each consolidated ring in turn 
ter of the shaft of the pin ranges from about 0,015 to is surrounded by raised areas which can contact the 
about 0.125 of an inch. Preferably, the pin shaft ranges body of the wearer. The apertures occupy about 20% to 
from about 0.032 to about 0.097 of an inch. The pins 55% of the available surface area within the predeter- 
essentially act to burst the nonwoven fabric while not 50 mined area. Preferably, the apertures occupy about 
actually damaging or breaking any of the fibers them- 30% to 50%, more preferably about 40% to 50% of the 
selves. surface area within the predetermined area. The upper 

The pin itself is comprised of a metal. Preferred met- practical limit seems to be approximately 55% due to 
als include steel or brass, with steel being most pre- mechanical and/or physical limiutions of the system, 
ferred. Almost any type of steel can be used including 55 The pattern of the pins themselves may vary consid- 
hard or soft steel. Stainless steel is very suitable. The erably. If a smaller shaft size is selected, a greater num- 
prefcrred metal is one which would allow the greatest ber of holes are necessai^ to achieve the same degree of 
heat transfer from the heated roll to the pin head. openness. 

A plastic pin or pin head may be desired in the prac- It may also be advantageous to add a binder to the 
tice of the present invention at the option of the de- 60 intact area of the nonwoven web. The intact area is that 
signer. However, some plastics are generally not able to area between the apwturcs which has been referred as 
withstand the high operating temperatures as described the raised or ridge area. The addition of a binder is 
herein and materials selection needs to be made accord- beneficial in that the bmder will not destroy the cloth- 
ingly. like texture and appearance of the nonwoven web but 

Alternatively, the pin may comprise a metal core 65 will fill the tiny voids within the ridges. This will pre- 
such as steel with a plastic surface. The plastic covering vent fluid from getting hung up and will provide a 
may be a coating or it may be a mechanically fit by cleaner appearing cover. The binder may be applied at 
pushing a covering onto the pin. The plastic coated any stage ofthc process including during the formation 
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the time of forming apertures -^^ol f^ted m^^^ ^ prn^d^ ^ P ^.^^^^ ^^^^ 

binder must be able « ^'P^P^""'^^^^ [ured nonwSven web cover into the absorbent below, 

without mdting or r^^^^^^^^ ^ ffe Z^^t "natrix described in U.S. Pat. No. 

polyethylene glycol and the Wee. 4 397 644 contains a principal absorbent component 

Another feature of ^J^^^rTt^ o^^ef^bfeS Sacuriz^dTy relatively high fluid retention and a 
color toner or pigment eiAer to component including comfort enhancement 

^ent to the absorbent material directly under the greater than about 60% of the length ^l^^/^^J 
S,^Haver If a more conventional white coloration is napkin so as to cover the penneum region of the wear«. 
SLi^L^TwhUe "n?^^^^ 30 For example, it is posrible to .^nstract a samUuy napla^ 

Si'tiUum dK ?nOj)'uJ*to I level of approxi- about 6 to 12 inches ^"8^ wtitZ^Sfa'S^t ! 
B«ely 8% of the total weight of the cover material. ap«t»red_«ea with a ^-j"^^'" »^»' * 

As nreviouslv indicated; the apenured nonwoven of an mch from each end of the naplan. 
weM«2 JsuSL « *e uppennosU^^ or cover of a In FIG. 16. an alterative design « shown wh«em 
iSarvMS The raised n^ges 170. M shown in no. 35 predetermined apertured wea is surrounded by a non- 
T^SS^^n^nhKsJ wearer when the apertured area 180 which extends about its periphery. 

"^wlteJwe^'Sd'^asTe mXal. Any sani- T^on.perfo«ted area c« -e ^^^^^^^ 

ttry napkin bearing a fibrous cover and currently is about } to 2.0 mchw wide. 1" JJG; 
taown to the art may contain the apertured nonwoven mined apertured area has a length which is less than the 
web «v« material of the presenUnvention. In the 40 entire length of the sanitary napkm. 
rimol«t terms, a sanitary napkin contains an absorbent Alternatively, a distmct registered P»»t?™ 
^Sro f^us materia or the like, a fluid- obt«ned on the cover of the samUry n^^^^^^ 
p«tneable cover and a fluid-impermeable baffle. A tured pattern of approximately 1 to 2 «ch« wide need 
^^"r^r^tive attachment mea^s is usually atuched not extend the full length of the napkm. « show in 
LXexS s^ace of the baffle and serves to hold 45 FIG. 15, ^ypicajly. the predetem^^^ 
the sanitary napkin stationary to the crotch portion of may termmate about i to 2 md^es "f™ 
wi^deS^rmentTheabsorSentmayincludenayofthe tonsJt-^n^ljy «t«d«i5«desof*^^^ 
weUhknown materials currently known in the art. in- opposite ends of the napkin. In the case of 
cluS pSTflufT. multiple layers of ceUulose pattern, the predetermmed apertured are. is P«fer*ly 
wSifc ^on o? rayo; fiberC cellulose sponge, hy- 50 located in and near the center of the napkm so as to be 
^onhilte svnthetic sponge, and the like. A superabsorb- aligned with the perineum of the wearer. 

aS^i SdTtf the absorbent to increase its Referring to FIG. 17. a sanitary napkm 82 « shown 
!.L^„^hold hodv fluid constructed of a fluid-permeable cover 184. a fluid- 

"fflJ^^-taiSsSie is preferably a thin plastic impermeable baffle 186 and an for^l^^^^ 
fUro such as Jdyethylene or j^lypropylene of about 55 therebetween. Tlie cover 184 is formed from a nonwo- 
one-lSf to tl«e inils O e.. thSusiidth of an inch) in ven web 190 which h^two layers 192and i^t.Thtr^ 
TclSSs Other thin flexible Alms such as polyvinyl- layer 192 is comp«ed of .P^'J^^W'^^'P?"^^^ 
chloride, polyvinylidene chloride, natural rubber, etc.. fibers and the s«ond layer « * laver^ "J 

may be Employed, Another useful material is a thin polyethylene. Preferably, the spunbonded layer 192 
Sy^^t^fitel which may beofanopen or close-cell 60 forms the top layer which comes J'* »j! 

S^S^tion on the interior. TTie film am be absorbent body of the wearer. Tbt "J ""JJ^^ 

wnonabsorbentbutshouldhaveadosedfluid-impervi- laminated togeAer. w«\»?«,i«f » ^HS^S 
oiu skin on at least the bottom surface. apertured area 196 containmg a plurality of apertures or 

oT^ucfa baSe is a conventional 0.4 ox. holes 198. The aperture 198 extend com^^^^^ 
peTsquireVard spunbonded web with a 0.75 mil 65 both layers 192 and W of the web mm pre^^^^^^^ 
SoC»75 ini) fihn of an ethylene methyl acrylate mined apertured area 196 is surrounded bV » "on-aper- 
OEMA)k preferably with the EMA side toward the tured area 200 which makes up the remaimng surface 
body of the absortxnt material. area of the cover 184. 
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While the invention has been described in conjunc- 
tion with several specific embodiments, it is to be under- 
stood that many alternatives, modifications and varia- 
tions will be apparent to those skiUed in the art in light 
of the aforegoing description. Accordingly, this inven- 
tion is intended to embrace all such alternatives, rnodifi- 
cations and variations which fall within the spirit and 
scope of the appended claims. 
We claim: 

1. A sanitary napkin comprising: 

a) an absorbent; and 

b) a fluid-permeable cover positioned over at least 
one surface of said absorbent, said cover formed 
from a nonwoven web having a network of essen- 
tially unbroken thermoplastic fibers, said web hav- IS 
ing a plurality of apertures formed therethrough 
which extend completely through said cover and 
expose said absorbent, said apertures being located 
in a predetermined area representing less than 
about 80% of the surface area of said cover, and 20 
each of said apertures being surrounded by a con- 
solidated ring formed of thermally set thermoplas- 
tic fibers, which in turn is surrounded by a raised 
area, wherein said apertures occupy about 30% to 
35% of said predetermined area. 

2. The sanitary napkin of claim 1 wherein said aper- 
tures occupy about 40% to 50% of said predetermined 
area. 

3. The sanitary napkin of claim 1 wherein said web 
includes at least two layers, one of which is formed 
from spunbonded fibers and the other is a combination 
of pulp and polypropylene, and said plurality of aper- 
tures extend completely through both of said layers. 

4. The sanitary napkin of claim 3 wherein said layers 
are laminated together. 

5. The sanitary napkin of claim 1 wherein said prede- 
termined area has a width of between about I to 2 
inches. ^ 

6. The sanitary napkin of claim 1 wherem said prede- 
termined area has a length approximately equal to the 40 
length of said sanitary napkin. 

7. The sanitary napkin of claim 1 wherein said prede- 
termined area has a length which is greater than about 
60% of the length of said sanitary napkin. 

8. The sanitary napkin of claim 1 wherein said prede 
termined area has a length which terminates about i of 
an inch from the ends of said sanitary napkin. 

9. A sanitary napkin comprising: 

a) a fluid-impermeable bafHe; 

b) an absorbent positioned on said baffle; and 

c) a fluid-permeable cover cooperating with said 
baffle to enclose said absorbent, said cover posi- 
tioned over at least one surface of said absorbent, 
said cover formed from a nonwoven web having a 
network of essentially unbroken thermoplastic fi- 
bers, said web having a plurality of apertures 
formed therethrough which extend completely 
through said cover and expose said absorbent, said 
apertures being located in a predetermined area 
which are void of any extraneous fibers, said prede- 60 
termined area representing less than about 60% of 



25 



30 



35 



the surface area of said cover, and each of said 
apertures being surrounded by a consolidated ring 
formed of thermally set thermoplastic fibers, which 
in turn is surrounded by a raised area, wherein said 
.apertures occupy about 30% to 55% of said prede- 
termined area. 

10. The sanitary napkin of claim 9 wherein said aper- 
tures occupy about 40% to 50% of said predetermined 
area. • , . , 

11. The sanitary napkin of claim 9 wherem said web 
includes at least two layers, one of which is formed 
from spunbonded fibers and the other is a combination 
of pulp and polypropylene, and said pluraUty of aper- 
tures extend completely through both of said layers. 

12. The sanitary napkin of claim 9 wherein said raised 
areas surrounding said consotidatcd rings are designed 
to contact the body of the wearer. 

13. A sanitary napkin comprising: 

a) an absorbent; and 

b) a fluid-permeable cover positioned over at least 
one surface of said absorbent, said cover formed 
from a nonwoven web having a network of essen- 
tially unbroken thermoplastic fibers, said web hav- 
ing a plurality of apertures formed therethrough 
which extend completely through said cover and 
expose said absorbent, said apertures being located 
in a predetermined area representing less than 
about 80% of the surface area of said cover, said 
apertures having side walls which are aligned ap- 
proximately 90 degrees to an upper plane of said 
sanitary napkin and each of said apertures being 
surrounded by a consolidated ring formed of ther- 
mally set thermoplastic fibers, which in turn is 
surrounded by a raised area, wherein said apertures 
occupy about 30% to 55% of said predetermined 
area. 

14. A sanitary napkin comprising: 

a) a fluid-impermeable baffle 

b) an absorbent positioned on said baffle; and 

c) a fluid-permeable cover cooperating with said 
baffle to enclose said absorbent, said cover posi- 
tioned over at least one surface of said absorbent, 
said cover formed from a nonwoven web having a 
network of essentially unbroken thermoplastic fi- 
bers, said web having a plurality of apertures 
formed therethrough which extend completely 
through said cover and expose said absorbent, said 
apertures being located in a predetermined area 
and which arc void of any extraneous fibers, said 
predetermined area representing less than about 
60% of the surface area of said cover, said aper- 
tures having ade walls which are aligned approxi- 
mately 90 degrees to an upper plane of said sanitary 
napkm, and each of said apertures being sur- 
rounded by a consolidated ring formed of ther- 
mally set thermoplastic fibers, which in turn is 
surrounded by a raised area, wherein said apertures 
occupy about 30% to 55% of said predetermined 
area, and 

d) a binder added to said fluid-permeable cover. 
• • • • • 
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